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Hence, the stress ratio gives 


20,410- 19,956 
19,956 


0.023 


The foregoing considerations indicate that although the material from Ta¬ 
ble 24.2 and similar sources can be used without undue difficulty, it may be advis¬ 
able to perform a simple Euler load calculation before evaluating detailed interac¬ 
tions of the transverse and axial loads. 

Finally, it should be added that when the axial force P is tensile instead of 
compressive, it produces a restoring moment that makes the deflections smaller 
and acts as a stabilizing factor. In effect, the bending moment changes its sign and 
the deflection formulas, such as those given in Table 24.2, should be rederived using 
—P instead of +P. 


BEAMS ON ELASTIC FOUNDATION 


The original interest in the analysis of railroad tracks supported by cross ties and 
soil formation led to the early application of the theory of beams on elastic foun¬ 
dation [131]. Detailed developments of this theory, however, were accomplished 
much later [132]. The elastic resistance of a foundation is defined as the amount 
of pressure necessary to produce a unit deflection. This resistance, known as the 
modulus of foundation, is denoted here as k 0 . Dimensionally, the parameter is ex¬ 
pressed as the force per length to the third power and represents the intensity of the 
distributed elastic reactions along the axis of the deflected beam. With reference 
to Fig. 24.4, the pertinent relations may be defined as 


k = k 0 B 
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Fig. 24.4 Notation for theory of beams on an elastic foundation. 




